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Description 

[0001 ] The present invention relates to an ink-jet printing apparatus and a printing method for performing printing by 
ejecting an ink to a printing medium, such as clothes and so forth. 

5 [0002] Throughout this specification, the wording "print" should be appreciated to include "textile printing". Further- 
more, in the specification, "coloring matter is fixed on a printing medium" includes coloring of the printing medium 
employing the coloring matter in the extent that substantially no washing-out of the color is caused. Also, "tone" means 
"color" and "density". Accordingly, "same tone" means substantially the same color and the same density. 
[0003] As typical conventional textile printing apparatus for performing printing on clothes, there have been known 

w apparatus employing a roller printing method of forming a sequential pattern on a cloth by depressing a roller on which 
a pattern is carved onto the cloth, or employing screen printing method preparing plates in a screen form and using the 
screen plates corresponding to number of colors and patterns to be overlaid so as to perform printing directly on the 
clothes or so forth. 

[0004] However, in the textile printing apparatus employing the roller printing method or screen printing method, large 

75 number of process steps and days in preparation of the roller or the screen. In addition, these textile printing apparatus 
requires operations for blending of various colors of inks for color matching and positioning of the roller or the screen 
plates. Furthermore, the apparatus per se is relative large and becomes larger according to increasing of number of 
colors to be used, and therefore require relatively wide space for installation. Furthermore, an additional space is further 
required for storing the rollers and screen plates. 

20 [0005] On the other hand, as a recording apparatus to be employed in a printer, copy machine, facsimile and so forth, 
or as a recording apparatus to be employed as an information output apparatus in composite electronic apparatus 
including computers, word processors and so forth or work stations, an ink-jet type printing apparatus has been put into 
practical use. In Japanese Patent Application Publication No. 62-57750 and Japanese Patent Application Publication 
No. 63-31594, there has been proposed to employ such ink-jet type recording apparatus for the textile printing and to 

25 perform printing by ejecting ink directly on the clothes. 

[0006] The ink-jet type recording apparatus performs recording by ejecting ink toward a printing medium from a 
recording head, and holds many advantages that the recording head can be easily down-sized, a fine image can be 
recorded at high speed, a cost for running the apparatus is relatively small, running noises of the apparatus are small, 
and a color image using a plurality of color inks can be easily recorded. 

30 [0007] Particularly, a bubble-jet type recording head which ejects ink utilizing thermal energy, can be produced by 
employing a semiconductor fabricating process, such as etching, deposition, sputtering and so forth. In such case, elec- 
trothermal transducing element, electrodes and so forth are formed on a substrate, also liquid passage walls and ceiling 
plate and so forth are formed on the substrate. Therefore, the recording head permits high density arrangement of liquid 
passages and ejection orifices, and can be easily down-sized. 

35 [0008] However, if the ink-jet printing apparatus is applied for the textile printing by simply replacing the printing 
medium to the clothes, it may be easily expected to cause new technical problems. 

[0009] For example, the following problems have been known. The cloth as generally referred to includes variety of 
materials including natural fibers, such as cotton, silk, wool and so forth and synthetic fibers, such as nylon, polyester, 
acryl and so forth. Naturally, different fibers have different characteristics in textile printing. The characteristics of vari- 
40 ous fibers have been discussed in detail in "Dyeing", directed by Kazuo Kondo, Denki-Dai Shuppankyoku and "Materi- 
als and Products of Apparel", Bunka Fukuso Gakuin, Bunka Shuppankyoku. 

[0010] Dyeing property of dyes and fibers are in the relationship shown in the following table 1 . As can be seen from 
the table, the dyeing properties of each f toer are differentiated depending upon the dye to be used. When a cloth is 
woven with a plurality of kinds of fibers having the same or similar dyeing property, one kind of ink (dye), to which a plu- 

45 ratify of kinds of f toers have common dyeing property, can be used. However, in the case where the cloth is woven with 
a plurality of kinds of fibers having different dyeing property, such as blended fiber cloth of nylon and cotton, for exam- 
ple, it is desirable to use different inks respectively adapted to respective of the different kinds of fibers. As a construc- 
tion to use inks respectively corresponding to respective fibers, it can considered to use one kind of ink until the printing 
amount reaches a predetermined amount with exchanging inks to repeated the printing process. However, in the case 

so of using above-described construction, it is relatively difficult to maintain the accuracy of positioning relationship 
between a recording head and a cloth, an operation for maintaining the accurate positioning is complicated and thus 
there is a problem that it is impossible to utilize the advantages of the ink-jet textile printing. 
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[0011] EP-A-0388978 describes a recording head cartridge which includes light and dark types of each of cyan, 
magenta, yellow and black inks. 
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[001 2] According to a first aspect of the present invention, there is provided an ink jet printing apparatus for performing 
printing by ejecting ink on to a printing medium using a plurality of ink jet heads, said plurality of ink jet heads being 
adapted to eject a plurality of inks having Afferent compositions at different printing steps, said ink jet printing apparatus 
being characterised by: control means for controlling the ejection of ink from said plurality of ink jet heads so that inks 
5 different in composition but having the same tone are ejected from said plurality of ink jet heads in different printing 
steps. 

[001 3] According to a second aspect of the present invention, there is provided a method for producing a printed prod- 
uct, said method comprising: performing printing steps by using a plurality of ink jet heads adapted to eject a plurality 
of inks having different compositions onto a printing medium, characterised by controlling the ejection of ink from said 
10 plurality of ink jet heads so that inks different in composition but having the same tone are ejected from said plurality of 
ink jet heads in different printing steps. 

[0014] An ink-jet printing apparatus embodying the invention can easily and surely perform high quality printing for 
cloths woven with a plurality of fibers having mutually different dyeing property. 

[0015] Embodiments of the present invention, which, however, should not be taken to be limitative to the invention, 
is but are for explanation and understanding only will now be described, by way of example with reference to the accom- 
panying drawings, in which 

Fig. 1 is a sectional side elevation showing a mechanical construction of a printer for which the present invention is 
applicable; 

20 Fig. 2 is a perspective view showing one example of a construction around a printing head of the printer of Fig. 1 ; 
Fig. 3 is a schematic block diagram showing electrical construction of the printer of Fig. 1 ; 
Fig. 4 is a similar block diagram to that of Fig. 3; 

Fig. 5 is a block diagram illustrating an internal construction of a control board in Fig. 3 in view of flow of data; 
Figs. 6A and 6B are similar block diagrams to that of Fig. 5; 
25 Fig. 7 is a similar block diagram to that of Fig. 5; 

Fig. 8 is an explanatory illustration for explanation of density in printing of each color; 

Fig. 9 is a diagrammatic illustration for explanation of ink supplying system in the shown embodiment; 

Fig. 10 is a block diagram of another embodiment of the invention. 

30 [001 6] The present invention will be discussed hereinafter in detail with reference to the accompanying drawings. In 
the following description, numerous specific details are set forth in order to provide a thorough understanding of the 
present invention. It will be obvious, however, to those skilled in the art that the present invention may be practiced with- 
out these specific details. In other instance, well-known structures are not shown in detail in order to unnecessary 
obscure the present invention. 

35 [001 7] It should be noted that while the following detailed description is directed to an application of the present inven- 
tion to an ink-jet printing apparatus serving as a textile printing apparatus, the ink-jet printing apparatus according to the 
present invention is, of course, applicable for various other applications, such as printing apparatus and so forth. 

(First Embodiment) 

40 

[0018] Fig. 1 shows an example of an ink-jet printing apparatus as the first embodiment of a textile printing apparatus 
according to the present invention, and Fig. 2 is an enlarged perspective view showing the major part of the ink-jet print- 
ing apparatus of Fig. 1. The shown embodiment of the textile printing apparatus generally comprises a cloth feeding 
portion B for feeding a cloth on a roll, which is processed for preparation for textile printing, a main body portion A per- 
45 forming printing with an ink ejected from an ink-jet head with precise line-feeding for the fed cloth, and a winding portion 
C drying and winding the printed cloth. The main body portion A comprises a precise line feeding portion A-1 including 
a platen and a printing unit A-2. 

[0019] A processed cloth 3 in a form of roll is supplied to the cloth 3 feeding portion B. Then, the cloth is fed to the 
main body portion A in stepping manner. 

so [0020] The cloth 3 fed in stepping manner is restricted to flatten a printing surface by a platen 12 in a first printing 
portion 11 . To this printing surface, ink is ejected from the ink-jet heat 13 on scanning in perpendicular direction with 
respect to the plane of the drawing, for performing printing for one line. After completion of printing for one line, the cloth 
is set for a predetermined stepping amount (line-feeding amount). The printed portion of the cloth is subsequently 
heated from the back side thereof by a heating plate 14 and dried by a hot air supplied from the surface side thereof 

55 and ventilated, by a hot air duct 15. Subsequently, in a second printing portion 1 1\ overlaying printing is performed for 
the portion printed by the first printing portion 1 1 in the same process to the first printing portion. 
[0021 ] In the construction set forth above, when printing is to be performed for a blended fiber cloth of cotton and pol- 
yester, for example, inks to be ejected from the head 13' arranged at the upper portion in Fig. 1 and from the head 13 
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arranged at the lower portion have the same tone but mutually different compositions. Namely, the head 13' ejects the 
ink containing reactive dye having good dyeing property to cotton, and the head 13 ejects the ink containing disperse 
dye having good dyeing property to polyester. In addition, in the overlaying printing by using the ink-jet heads 13 and 
13\ each ink droplets ejected from the heads 13 and 13' for printing same pixel is shot into substantially same point on 
5 the cloth 3. 

[0022] As set forth above, by performing printing with inks having good dyeing property to correspond) ng to respective 
fibers forming the cloth, sufficient dyeing can be performed for respective fiber resulting in high quality printing. 
[00231 The cloth completed printing in the first and second printing portions 1 1 and 1 1 1 is again dried by post drying 
portion 16 similar to the heating plate 14 and the duct 15 set forth above, guided by a guide roller 17 and then wound 

10 on a winding roll 1 8. The cloth thus wound on the winding roll is removed from the shown apparatus. Then, the cloth is 
subject color development, washing and drying processes by batch process to become the product 
[0024] In Fig. 2, the cloth 3 as the printing medium is fed in stepping manner upwardly in the drawing. In the first print- 
ing portion 1 1 at the lower side in the drawing, a first carriage 24 mounting ink-jet heads for ejecting ink of the colors 
yellow (Y), magenta(M), cyan (C), black (BK) and special colors S1 to S4, namely eight ink-jet heads 13Y, 13M, 13C, 

15 13BK, 13S1 to 13S4, and movable in the direction shown by arrow, is provided. The ink-jet head in the shown embod- 
iment has element for generating thermal energy for causing film boiling in ink as energy to be utilized for ejecting ink. 
A plurality of elements are arranged corresponding to 256 ejection orifices arranged at a density of 400 DPI. 
[0025] At the downstream side (upper side in the drawing) in the cloth feeding direction, of the first printing portion, a 
drying portion 25 is provided. The drying portion 25 includes the heating plate 14 for drying the cloth 3 from the back- 

20 side thereof and the hot air duct 1 5 for drying the cloth from the surface side. The heat transmission surface of the heat- 
ing plate 14 strongly heats the cloth from the back side with high temperature and high pressure vapor passing through 
hollow interior thereof. A plurality of fins 14' are provided on the inner side of the heating plate 14 for collecting heat so 
that the heat may be efficiently concentrated on the back side of the cloth 3. The heating plate 1 4 is covered with a heat 
insulating material 26 at the opposite side to the side mating with the cloth 3 so as to avoid loss of heat by radiation. 

25 [0026] At the surface side of the cloth 3, a dry hot air is blown thereonto by the hot air supply duct 27 so as to enhance 
effect of drying by blowing air at lower temperature than the heat provided by the heat plate, drying of the cloth is pro- 
moted. Also, air containing sufficient moisture and flowing in the opposite direction to the cloth feeding direction, is 
drawn in much more greater amount than blowing amount by the upstream side drawing duct 28 so that evaporated 
water vapor may not cause leakage to cause dew drop on the peripheral machine devices. A supply source of the hot 

30 air is placed at the back side in Fig. 2, and, on the other hand, drawing of the hot air is performed from the front side, 
so that the pressure difference between the pressures at a blowing opening 29 and a drawing opening 30 can be uni- 
form at overall area in the longitudinal direction. The air blowing and drawing portion is offset to the downstream side 
with respect to the center of the heating plate 14 at the back side of the cloth so that the air may be blown onto the por- 
tion sufficiently heated. By this, a large amount of water including a reducer contained in ink received in the cloth can 

35 be strongly dried. 

[0027] Furthermore, at the downstream side, there is provided the second printing portion 1 V which is formed with 
eight ink-jet heads 13Y\ 13M\ 13C\ 13BK* and 13S1' to 13S4* and a second carriage 24' mounting these ink-jet heads, 
similarly to the first carriage. It should be appreciated that the first carriage 24 and the second carriage 24' may be pre- 
liminarily integrated or integrated with an appropriate coupling member so as to make the driving power source and 

40 power transmission mechanism in common to each other. 

[0028] Also, though it is not illustrated in Figs. 1 and 2, an ink supply device for storing ink and supplying necessary 
amount of ink to the head, is provided. The ink supply device includes an ink tank, an ink pump and so forth as known 
in the art. A main body of the ink supply device is connected to the head through an ink supply tube and so forth. Typ- 
ically, by capillary effect, an amount of ink corresponding to the amount ejected through the head is automatically sup- 

45 plied to the head. On the other hand, in an ejection recovery operation, ink is forcedly supplied to the head by means 
of the ink pump. The head and the ink supply device are mounted on different carriages for reciprocation in the direction 
shown by the arrow by not shown driving device. 

[0029] Also, while it is not illustrated in Figs. 1 and 2, it is possible to provide a head recovery device at a position to 
mate with the heat at a hope position (retracted position) for maintaining ejection stability of ink by the head. The head 

so recovery device may perform the following operation. Namely, in order to avoid vaporization of ink from the ejection ori- 
fice of the head in inoperative state, capping for the head is performed at the home position. Also, a collection operation 
is performed when in order to remove bubble and/or dust at the ejection orifice before initiation of image recording, ink 
path in the head is pressurized by means of the ink pump for forcedly discharging ink through the ejection orifice (pres- 
surizing recovery operation), or ink is forcedly drawn from the ejection orifice to discharge by a negative pressure (suc- 

55 tion recovery operation). 

[0030] Description will be given for a control system of the shown embodiment of the apparatus. Figs. 3 and 4 show 
an example of a control system for the shown embodiment of the textile printing apparatus and its operating portion. 
Figs. 5 to 7 conceptually illustrate internal construction of a control board 102 of Fig. 3 in terms of flow of data. 
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[0031] From a host computer H, a printing image data is transmitted to a control board 102 via an interface (here. 
GPIB). In addition to this, a color pallet data and so forth determining mixing ratios of Y, M, C or special colors for pre- 
cisely reproducing colors selected by a designer, is transmitted to the control board 102. For the construction of this, 
the system disclosed in commonly assigned Japanese Patent Application Laying-open No. 6-91998 may be employed. 

5 [0032] The device for transmitting the image data is not specified. Also, transmission of the image data may be per- 
formed in various manner, such as on-line transmission through a network, off-line transmission via a magnetic tape or 
other data recording medium, or so forth. A control board 102 comprises CPU 102A, ROM 102B storing various pro- 
grams, RAM 102C having various register regions and working regions and other portions illustrated in Figs. 5 to 7 and 
performs control for overall apparatus. The reference numeral 103 denotes an operation and display portion including 

w an operating portion for providing necessary command for the textile printing apparatus by an operator, and a display 
portion for displaying messages and so forth to the operator. A reference numeral 104 denotes a doth feeder compris- 
ing a motor and so forth for feeding the printing medium, such as cloth, fabric or so forth as an object to be printed. A 
reference numeral 105 denotes a driver unit input/output portion for driving various motors (labeled with "M" at the end) 
and various solenoids (labeled as "SOL") shown in Fig. 4. A reference numeral 107 denotes a transfer board receiving 

75 information associated with respective head (information of presence or absence of the head and/or color to be printed 
by the head) and supplying this information to the control board 1 02. The information from the transfer board 1 07 is pro- 
vided to transferred to the host computer H and to demand transfer of the color pallet of the color to be used. Also, the 
information is used for recognition of a mounting range of the heads to the carriage 24 and 24' and for setting scanning 
range and so forth. 1 1 1 denotes a driving portion, such as motor, for driving the carriages 24 and 24' for scanning. 

20 [0033] When the image data to be printed is received from the host computer H, the control board 102 accumulates 
the image data in an image memory 505 via a GPIB interface 501 and a frame memory controller 504 (see Fig. 5). In 
the shown embodiment, the image memory 505 has 1 24 Mbyte of capacity for storing 8-bit pallet data for A1 size image 
data. Namely, 8 bits are assigned for each pixel. A reference numeral 503 denotes a DMA controller for high speed 
memory transfer. When image data transfer from the host computer H is completed, the control board 102 performs 

25 predetermined process and then initiate printing. 

[0034] Here, the host computer H connected to the shown embodiment of the textile printing apparatus transfers the 
image data as raster image data. On the other hand, for a plurality of ink ejection orifices arranged in longitudinal direc- 
tion of the head, data in the direction perpendicular to the arranging direction of the raster image data is assigned, 
respectively. Therefore, the arrangement of the image data has to be transformed into that consistent with the arrange- 

30 ment of the printing heads. This data transformation is performed by a raster-@-BJ transformation controller 506. The 
data transformed by the raster-@-BJ transformation controller 506 is transferred to a pallet conversion controller 508 
via an up-scaling function of a next stage up-scaling controller 507 for varying the scale of the image data It should be 
appreciated that the data up to the up-scaling controller 507 is the identical data to the data transmitted from the host 
computer, and thus to the 8-bit pallet signal in the shown embodiment. The pallet data (8 bits) is commonly transferred 

35 to processing portions (discussed later) for respective printing heads. 

[0035] It should be noted that, the following description will be given in terms of the embodiment where heads for print- 
ing yellow, magenta, cyan, black and other special colors S1 to S4. 

[0036] In Figs. 6A and 6B, the pallet conversion controller 508 supplies the pallet data input from the hot computer H 
and a conversion table for the corresponding color to a conversion table memory 509. 
40 [0037] In case of 8-bit pallet data, colors to be reproduced are 256 kinds of 0 to 255. Appropriate tables are developed 
in the table memory 509 corresponding to respective colors. For example, 
[0038] the following relationship is set in a table: 
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[0039] As a concrete circuit construction , the pallet conversion table 509 performs function by writing conversion data 
at address corresponding to the pallet data. Namely, in practice, when the pallet data is supplied as address, memory 
access is performed in read mode. The pallet conversion controller 508 performs management of the pallet conversion 
table memory 509 and interfacing between the control board 102 and the pallet conversion table memory 509. Also, 
concerning the special colors, a circuit for setting a blending amount of the special color (a circuit for multiplying an out- 
put for 0 to 1 times) may be disposed between HS system comprising the next stage HS controller 51 0 and HS conver- 
sion table memory 51 1 to make the set value variable. 

[0040] The HS controller 510 and the HS conversion table memory 511 perform correction of fluctuation of printing 
density corresponding to each ejection orifice of each head on the basis of a data measured by a head characteristics 
measuring device 108 (see Fig. 3) including a correcting portion for correcting unevenness of density. For instance, the 
process for the ejection orifice having a characteristics to have small ejecting or expelling amount, and thus to have low 
printing density, the data is converted into high density data, for the ejection orifice having a characteristics to have large 
ejecting amount, the data is converted into tower density data, and for the ejecting orifice having the characteristics to 
have medium ejecting amount, the data is maintained without conversion, is performed. This process will be discussed 
later. 

[0041 ] A y conversion controller 51 2 and a y conversion table memory 51 3 in the next stage, performs table conversion 
for increasing and decreasing overall density per each color, For example, if no conversion is effected, the table 
becomes linear as follows: 



45 
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50 


for input 210 


output 210 




for input 255 


output 255 



[0042] A binarization controller 514 has a pseudo-tone function to input 8-bit tone data and output binarized one-bit 
55 pseudo tone data. As a method for converting many-valued data into binary data, there are methods employing dither 
matrix, an error dispersing method and so forth. The shown embodiment may employ any one of such methods, and 
detailed description therefor is neglected. Nevertheless, any method which may express the tone with number of dots 
in the unit area. 
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[0043] The binarized data is once stored in a transfer memory 51 5 and then used for driving each color of ink-jet head. 
Namely, the binary data is output from respective transfer memory for each ink of C, M, Y, BK, S1 to S4. Since the binary 
signal for each color is processed in the same manner, the following description will be given with respect to the binary 
data of cyan (C) with reference to Fig. 7. Fig. 7 shows the construction for cyan of the printing color. The same construc- 

5 tion is employed for each color. Also. Fig. 7 shows a circuit construction subsequent to the transfer memory 515. 
[0044] The binarized signal C is output toward a sequential multi-scan generator 522 (hereinafter referred to as SMS 
generator. However, since test printing on the basis of predetermined pattern data from binary value PG controller form- 
ing a pattern generator 51 7 and EP ROM 51 8, the pattern data and the binarized signal C are supplied to a selector 51 9 
for selecting one of the pattern data and the signal C. Switching of selection in the selector 519 is controlled by CPU of 

w the control board 102, when the operator performs predetermined operation in the operating portion 103 (see Fig. 3), 
the data from the binary value PG controller 51 7 is selected to perform test printing. Therefore, the selector 51 9 usually 
selects the data from the transfer memory 51 5. A reference numeral 520 denotes a logo input portion disposed between 
the selector 519 and the SMS generator 522. In the logo input portion 520. in case of the textile printing, logo mark data 
for maker's brand or designer's brand and so forth is input. The construction of the logo input portion may include a 

is memory for storing the logo mark data and a controller for managing the printing position of the logo mark, and so forth. 
[0045] The SMS generator 522 is adapted to perform a process for preventing fluctuation of density in the image due 
to difference of the ejecting or expelling amount in respective ejection orifices. Sequential multi-scanning concerning 
this process has been proposed in Japanese Patent Application Laying-open No. 5-330083. In the disclosed system, 
density fluctuation is reduced by expelling ink through a plurality of ejection orifices for one pixel and whereby the quality 

20 of the printed image is improved. In the SMS generator 522, whether multi-scanning is performed or not for providing 
preference to high printing speed, can be instructed through an appropriate input means, such as the operating and dis- 
play portion 103 or the host computer H. 

[0046] The transfer memory 524 is a buffer memory for correcting physical position of the ink-jet heads, namely the 
position between the upper and lower printing portion shown in Fig. 2 or position between each heads. The image data 
25 is temporarily input to the transfer memory 524 and output at a timing corresponding to the physical position of the 
heads. Accordingly, the transfer members 524 are differentiated the capacity in respective colors. 
[0047] After performing the data processing set forth above, the data is transferred to the ink-jet heads 1 3C and 1 3C 
for cyan C via a heat transfer board 107. 

[0048] Fig. 8 shows a relationship between ejecting amount of ink to the cloth and dyeing density. In Fig. 8, the axis 
30 of abscissas represents the ink ejection amount indicated as a ratio taking the maximum ejection amount in the unit 
area as 100. The axis of ordinates represents a function K/S (K: absorption coefficient, S: scattering coefficient) of 
reflectivity R of the dyed article after finishing color development and washing process subsequent of printing on the 
cloth, which is expressed by: 

35 K/S = (1 -R) 2 /2R 

The value of K/S is the value quantizing the visual dyeing density. 

[0049] In Fig. 8, the density is illustrated as normalized value of K/S value with taking the maximum K/S value of cyan 
as 1 00, in which greater value represents higher density. In Fig. 8, there are also illustrated the characteristics of yellow, 
40 magenta, cyan, black as standard color and blue as special color. 

[0050] As can be clear from Fig. 8, in comparison with yellow, magenta and cyan, black and blue as the special color 
may obtain approximately half density. 

[0051] Fig. 9 is a diagrammatic illustration showing an example of construction of ink supply system in the shown 
embodiment of the textile printing apparatus. Here, reference numerals 51 and 51 ' denote ink bottles forming ink supply 

45 source for the lower stage ink-jet head 13 and the upper stage ink-jet head 13', respectively. These ink bottles 51 and 
51 ' may be in a form of cartridge detachable to the shown embodiment of the apparatus. Reference numerals 55 and 
55' denote sub-tanks as intermediate ink storage members arranged in respective ink supply passages between the ink 
bottle 51 and the lower head 13 and between the ink bottle 51' and the upper head 13', which store ink supplied from 
the ink bottles 51 and 51 1 and also stores ink recirculated from the heads 13 and 13', respectively. The liquid levels in 

so these sub-tanks 55, 55' may be maintained constant by appropriate liquid level sensors, not shown valves disposed in 
the ink supply passages and driving means thereof, or by constructing the sub-tank as enclosed system, and whereby 
maintain the supply pressure of the ink for the heads 13 and 13' constant 

[0052] Reference numerals 57A and 57'A denote ink tubes forming an ink supply passage from the sub-tank 55 to 
the lower head 13 and an ink supply passage from the sub-tank 55' to the upper head 1 3', respectively. Parts of the ink 
55 tubes 57A and 57'A are formed with flexible members connected to ink connectors 59 and 59' provided on the carriages 
24 and 24' (see Fig. 2) to follow the scanning motion of the latter. Reference numerals 57B and 57'B denote ink tubes 
similar to the ink tubes 57A and 57'A and forming ink recirculation passages to the sub-tanks 55 and 55'. Reference 
numerals 60 and 60* denote pressurizing motors for pressurizing ink supply system via the tubes 57A and 57 A for forc- 
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edly discharging ink through the heads 13 and 13* during recovery operation set forth above, respectively. 
[0053] As shown in Fig. 9, in the shewn embodiment, completely independent ink supply systems are arranged for 
upper stage hear array and lower stage head array, and such two ink supply systems are arranged for respective heads. 
As set forth above, respective of the ink supply systems supply inks of mutually different composition for each color cor- 

5 responding to two kinds of fibers of the blended fiber cloth having mutually different dyeing property. 

[0054] Here, a preferred blended fiber cloth or fabric which can enhance the effect of the present invention as applied 
for the shown embodiment of the textile printing apparatus may have fiber blending ratio in the following range. Namely, 
in case of blended fiber cloth of two kinds of fibers, the preferred blending ratio by weight is in a range of 10 : 1 to 1 : 
10, more preferably in a range of 3 : 1 to 1 : 3. In case of the blending ratio is out of the above-mentioned range, neces- 

io srty for using different composition of ink for the same color becomes low and can attain sufficient coloring even when 
one kind of ink adapted to the fiber having greater proportion of blending. In such case, while overall ink amount ejected 
to the cloth becomes smaller since the ink corresponding to the fiber of smaller proportion is not used, influence of not 
ejecting the ink will not be perceptible in the finally obtained printed article for small proportion of the corresponding 
fiber. 

15 [0055] On the other hand, in case of blended fiber cloth of three kinds of fibers or more, ink having composition 
adapted to the fiber should be used for the fiber having proportion greater than or equal to 10% by weight in the doth. 
[0056] It should be appreciated that in the case where printing is performed only with ink corresponding to the fiber 
having large blending rate depending upon the blending ratio, sufficient coloring may be obtained without causing low- 
ering of density of the image by employing ink of higher dye concentration or by increasing ejecting amount of the ink. 

20 [0057] As set forth above, in the case where ejection of the inks of the same color and different composition is per- 
formed through respective of the upper and lower ink-jet heads 13' and 13, the SMS generator 522 passes the data 
through and does not perform distribution of the image data for the upper and lower heads. Namely, the upper and lower 
head ejecting the inks of the same color and difference composition performs ejecting of the inks for printing the iden- 
tical image. 

25 [0058] Considering the case of printing on the blended fiber cloth of cotton and polyester, the ink containing reactive 
dye for cotton is employed for the upper ink supply system and the ink containing disperse dye for polyester is employed 
fa the lower ink supply system. By this, cotton forming the blended cloth is effectively dyed by the reactive dye ejected 
by the upper head and polyester is effectively dyed by the disperse dye ejected by the lower head. 
[0059] As set forth, the upper ink-jet head 13' and the lower ink-jet head 13' eject inks of the same color and different 

30 compositions. In the shown embodiment, on the portion of the cloth where the ejected ink from the lower head 13 is 
propagated, the ejected ink from the upper head 13' is propagated in overlaying manner so that respective dyes may 
color the corresponding fibers effectively depending upon the dyeing properties. For instance, in the case of the exam- 
ple set forth above, the ink ejected from the lower head 1 3 effectively colors the polyester fiber and the ink ejected from 
the upper head 1 3' effectively colors the cotton fiber. In such case, as long as no problem in color development is arisen 

35 with elaboration in preparation for the cloth, inks may be ejected in any order. 

[0060] However, in general, in case of 1) ink containing reactive dye, 2) ink containing acid dye, direct dye or basic 
dye, 3) ink containing disperse dye, ejecting the inks in order of 1), 2), 3) is preferred in view of uniformity of coloring 
and stability of color development. 

[0061] The inks of 1) to 3) set forth above are differentiated in dyeing mechanism. Namely, the disperse dye forming 
40 the ink of 3) dyes the fiber in a manner that the disperse dye diffuses in the specific fiber and is physically joined to the 
fiber, precedingly adhering ink may have little influence for dyeing. Therefore, the ink of 3) may cause little problem in 
coloring even when it is ejected after dyeing by the ink of 1) or 2). 

[0062] On the other hand, inks of 1) and 2) color the specific fibers by covalent bonding and ion bonding, it can be 
influenced in dyeing property by the precedingly adhering ink. Therefore, it is desirable to eject the ink of 1) and 2) in 
45 advance. 

[0063] Furthermore, the order of ejection of the inks of 1 ) and 2) will not cause significant problem. However, it is desir- 
able to eject the ink of 1) which dyes by covalent bonding at earlier timing for improving uniformity of dyeing and stability 
of coloring. 

so (Second Embodiment) 

[0064] Fig. 10 shows another embodiment of the present invention, in which is illustrated a construction image 
processing system incorporating means for switching density to be printed by each of the upper and lower head. It 
should be appreciated that while Fig. 10 illustrates a system corresponding to cyan color, the same construction is, of 
55 course, applicable for each color. 

[0065] In the shown embodiment, the construction subsequent to the HS conversion table 51 1 shown in Fig. 6 in the 
former embodiment, is provided as two systems (which are illustrated with reference numerals common to Fig. 6 but 
with extensions of w -r and "-2"), as shown in Fig. 1 0. The density of coloring (ink amount) by the upper head is control- 
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led by gamma-conversion table 513-1. and the density of coloring (ink amount) by the lower head is controlled by 
gamma-conversion table 513-2. Then, necessary processes are performed subsequently. 

[0066] With such construction, modification of coloring ratio by the reactive dye and disperse dye depending upon 
blending ratio of two kinds of fibers having different dyeing properties in the blended fiber cloth, can be realized. Also, 
5 correction in the case where the reactive dye and disperse dye are different in density while the ejection amounts are 
the same, can be realized. 

[0067] in such case, in general, the proportion of dyes by weight depending upon the blending ratio of f toers of the 
cloth is preferably set to be slightly lower than the fiber blending ratio in the disperse dye and to be slightly high than the 
fiber blending ratio in the reactive dye. 

10 [0068] This is because that when printing is performed with the same weight ratios of disperse dye and reactive die, 
the reactive die has tendency to be difficult to dye in comparison with the disperse dye. This tendency is caused by the 
dyeing mechanism and the difference in a molar absorptivity between above-stated two kind of dyes. Therefore, it is 
desirable to provide the reactive dye in slightly greater amount. On the other hand, in the case of the disperse dye, since 
it dyes the fiber by penetrating in the fiber by its molecular structure, it becomes possible to have lower dye ratio relative 

is to the fiber blending ratio. 

[0069] While heads are arranged on upper and lower two stages of carriage for each color and thus arrange two 
heads for each color at different positions in the cloth feeding direction for ejecting inks having different composition in 
each embodiment set forth above, the arrangement of heads is not necessarily the different positions in the cloth feed- 
ing direction but can be arranged on the common carriage. Also, number of stages of the carriage is not specified to be 

20 two, but can be one or three or more. Furthermore, the blended fiber cloth is not necessarily fabricated by two fibers 
having different dyeing properties but can be fabricated with three or more kinds of fibers. Therefore, the apparatus may 
have three or more kinds of inks for each color. 

[0070] Subsequently, the description will be made of the entire processes of the ink jet textile printing. After the ink jet 
textile printing process is executed by the use of the above-mentioned ink jet printing apparatus, the textile is dried 
25 (including the natural dry). Then, in continuation, the dyestuff on textile fabric is dispersed, and a process is executed 
to cause the dyestuff to be reactively fixed to the fabric. With this process, it is possible for the printed textile to obtain 
a sufficient coloring capability and strength because of the dyestuff fixation. 

[0071] For this dispersion and reactive fixation processes, the conventionally known method can be employed. A 
steaming method is named, for example. Here, in this case, it may be possible to give an alkali treatment to the textile 
30 in advance before the textile printing. 

[0072] Then, in the post-treatment process, the removal of the non-reactive dyestuff and that of the substances used 
in the preparatory process are executed. Lastly, the defect correction, ironing finish, and other adjustment and finish 
processes are conducted to complete the textile printing. 

[0073] Particularly, the following performatory characteristics are required for the textile suitable fa the ink jet textile 
35 printing: 

(1) Colors should come out on ink in a sufficient density. 

(2) Dye fixation factor is high for ink. 

(3) Ink must be dried quickly. 

40 (4) The generation of irregular ink spread is limited. 

(5) Feeding can be conducted in an excellent condition in an apparatus. 

[0074] In order to satisfy these requirements, it may be possible to give a preparatory treatment to the textile used for 
printing as required. In this respect, the textile having an in receptacle layer is disclosed in Japanese Patent Application 

45 Laying-open No. 62-53492, for example. Also, in Japanese Patent Application Publication No. 3-46589, there are pro- 
posed the textile which contains reduction preventive agents or alkaline substances. As an example of such preparatory 
treatment as this, it is also possible to name a process to allow the textile to contain a substance selected from an alka- 
line substance, water soluble polymer, synthetic polymer, water soluble metallic salt, or urea and thiourea. 
[0075] As an alkaline substance, there can be named, for example, hydroxide alkali metals such as sodium hydroxide, 

so potassium hydroxide; mono-, di-, and tori- ethanol amine, and other amines; and carbonate or hydrogen carbonate 
alkali metallic salt such as sodium carbonate, potassium carbonate, and sodium hydrogen carbonate. Furthermore, 
there are organic acid metallic salt such as calcium carbonate, barium carbonate or ammonia and ammonia com- 
pounds. Also, there can be used the sodium trichloroacetic acid and the like which become an alkaline substance by 
steaming and hot air treatment. For the alkaline substance which is particularly suitable for the purpose, there are the 

55 sodium carbonate and sodium hydrogen carbonate which are used for dye coloring of the reactive dyestuffs. 

[0076] As a water soluble polymer, there can be named starchy substances such as corn and wheat; cellulose sub- 
stances such as carboxyl methyl cellulose, methyl cellulose, hydroxy ethel cellulose; polysaccharide such as sodium 
alginic acid, gum arabic, locasweet bean gum, tragacanth gum, guar gum, and tamarind seed; protein substances such 
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as gelatin and casein; and natural water soluble polymer such as tannin and lignin. 

[0077] Also, as a synthetic polymer, there can be named, for example, polyvinyl alcoholic compounds, polyethylene 
oxide compounds, acrylic acid water soluble polymer, maleic anhydride water soluble polymer, and the like. Among 
them, polysaccharide polymer and cellulose polymer should be preferable. 
5 [0078] As a water soluble metallic salt, there can be named the pH4 to 10 compounds which produce typical ionic 
crystals, namely, halogenoid compounds of alkaline metals or alkaline earth metals, for example. As a typical example 
of these compounds, NaCI, Na 2 S04. KCI and CH3 COONa and the like can be named for the alkaline metals, for exam- 
ple. Also. CaCI 2 , MgCI 2 . and the like can be named for the alkaline earth metals. Particularly, salt such as Na, K and Ca 
should be preferable. 

10 [0079] In the preparatory process, a method is not necessarily confined in order to enable the above-mentioned sub- 
stances and others to be contained in the textile. Usually, however, a dipping method, padding method, coating method, 
spraying method, and others can be used. 

[0080] Moreover, since the printing ink used for the ink jet textile printing merely remains to adhere to the textile when 
printed, it is preferable to perform a subsequent reactive fixation process (dye fixation process) for the dyestuff to be 
15 fixed on the textile. A reactive fixation process such as this can be a method publicly known in the art. There can be 
named a steaming method, HT steaming method, and thermof ixing method, for example. Also, alkaline pad steaming 
method, alkaline blotch steaming method, alkaline shock method, alkaline cold fixing method, and the like can be 
named when a textile is used without any alkaline treatment given in advance. 

[0081 ] Further, the removal of the non-reactive dyestuff and the substances used in the preparatory process can be 
20 conducted by a rinsing method which is publicly known subsequent to the above-mentioned reactive fixation process. 
In this respect, it is preferable to conduct a conventional fixing treatment together when this rinsing is conducted. 
[0082] In this respect, the printed textile is cut in desired sizes after the execution of the above-mentioned post proc- 
ess. Then, to the cut off pieces, the final process such as stitching, adhesion, and deposition is executed for the provi- 
sion of the finished products. Hence, one-pieces, dresses, neckties, swimsuits, aprons, scarves, and the like, and bed 
25 covers, sofa covers, handkerchiefs, curtains, book covers, room shoes, tapestries, table clothes, and the like are 
obtained. The methods of machine stitch the textile to make clothes and other daily needs are disclosed widely in pub- 
licly known publications such as "Modern Knitting and Sewing Manual" published by the Textile Journal Inc. or a 
monthly magazine "Souen*' published by Bunka Shuppan Kyoku, and others. 

[0083] As described above, according to the present invention, it is possible to obtain a high cleaning effect of the 
30 liquid discharging surface of the liquid discharging head as well as a long-time stability of the liquid discharging. 

[0084] Thus, it is possible to produce the effect that the stable recovery can be executed even in a case where a highly 
viscous liquid is used or highly densif ied nozzles are employed, or further, an industrial use is required for a long time 
under severe conditions. 

[0085] The present invention produces an excellent effect on an ink jet printing head and printing apparatus, particu- 
35 larly on those employing a method for utilizing thermal energy to form flying in droplets for the printing. 

[0086] Regarding the typical structure and operational principle of such a method, it is preferable to adopt those which 
can be implemented using the fundamental principle disclosed in the specifications of U.S. Patent Nos. 4,723,129 and 
4,740,796. This method is applicable to the so-called on-demand type printing system and a continuous type printing 
system. Particularly, however, rt is suitable of the on-demand type because the principle is such that at least one driving 
40 signal, which provides a rapid temperature rise beyond a departure from nucleation boiling point in response to printing 
information, is applied to an electrothermal transducer disposed on a liquid (ink) retaining sheet or liquid passage 
whereby to cause the electrothermal transducer to generate thermal energy to produce film boiling on the thermoactive 
portion of the printing head; thus effectively leading to the resultant formation of a bubble in the printing liquid (ink) one 
to one for reach of the driving signals. By the development and contraction of the bubble, the liquid (ink) is discharged 
45 through a discharging port to produce at least one droplet. The driving signal is preferably in the form of pulses because 
the development and contraction of the bubble can be effectuated instantaneously, and, therefore, the liquid (ink) is dis- 
charged with quicker responses. 

[0087] The driving signal in the form of pulses is preferably such as disclosed in the specifications of U.S. Patent Nos. 
4,463,359 and 4,345,262. In this respect, if the conditions disclosed in the specification of U.S. Patent No. 4,313,124 
50 regarding the rate of temperature increase of the heating surface is preferably are adopted, it is possible to perform an 
excellent printing in a better condition. 

[0088] The structure of the printing head may be as shown in each of the above-mentioned specifications wherein the 
structure is arranged to combine the discharging ports, liquid passages, and electrothermal transducers as disclosed 
in the above-mentioned patents (linear type liquid passage or right angle liquid passage). Besides, it may be possible 
55 to form a structure such as disclosed in the specifications of U.S. Patent Nos. 4,558,333 and 4,459,600 wherein the 
thermally activated portions are arranged in a curved area. 

[0089] Furthermore, as a full line type printing head having a length corresponding to the maximum printing width, the 
present invention demonstrates the above-mentioned effect more efficiently with a structure arranged either by combin- 
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ing plural printing heads disclosed in the above-mentioned specifications or by a single printing head integrally con- 
structed to cover such a length. 

[0090] In addition, the present invention is effectively applicable to a replaceable chip type printing head which is con- 
nected electrically with the main apparatus and can be supplied with ink when it is mounted in the main assemble, or 

5 to a cartridge type printing head having an integral ink container. 

[0091 ] Furthermore, as a printing mode for the printing apparatus, it is not only possible to arrange a monochromatic 
mode mainly with black, but also it may be possible to arrange an apparatus having at least one of multi-color mode with 
different color ink materials and/or a full-color mode using the mixture of the colors irrespective of the printing heads 
which are integrally formed as one unit or as a combination of plural printing heads. The present invention is extremely 

10 effective for such an apparatus as this. 

[0092] Now, in the embodiments according to the present invention set forth above, while the ink has been described 
as liquid, it may be an ink material which is solidified below the room temperature but liquefied at the room temperature 
or may be liquid. Since the ink is controlled within the temperature not lower than 30°C and not higher than 70°C to sta- 
bilize its viscosity fa the provision of the stable discharge in general, the ink may be such that it can be liquefied when 

75 the applicable printing signals are given. 

[0093] In addition, while preventing the temperature rise due to the thermal energy by the positive use of such energy 
as an energy consumed for changing states of the ink from solid to liquid, or using the ink which will be solidified when 
left intact for the purpose of preventing ink evaporation, it may be possible to apply to the present invention the use of 
an ink having a nature of being liquefied only by the application of thermal energy such as an ink capable of being dis- 

20 charged as ink liquid by enabling itself to be liquefied anyway when the thermal energy is given in accordance with print- 
ing signals, an ink which will have already begun solidifying itself by the time it reaches a printing medium. 
[0094] In addition, as modes of a printing apparatus according to the present invention, there are a copying apparatus 
combined with reader and the like, and those adopting a mode as a facsimile apparatus having transmitting and receiv- 
ing functions, besides those used as an image output terminal structured integrally or individually for an information 

25 processing apparatus such as a word processor and a computer. 

[0095] The present invention has been described in detail with respect to preferred embodiments, and it will now be 
that changes and modifications may be made without departing from the scope of the appended claims. 

Claims 

30 

1. An ink jet printing apparatus for performing printing by ejecting ink on to a printing medium (3) using a plurality of 
ink jet heads (13, 13*), said plurality or ink jet heads (13, 13*) being adapted to eject a plurality of inks having differ- 
ent compositions at different printing steps, said ink jet printing apparatus being characterised by: 

35 control means (102) for controlling the ejection of ink from said plurality of ink jet heads (13, 13*) so that inks 

different in composition but having the same tone are ejected from said plurality of ink jet heads (13, 13*) in dif- 
ferent printing steps. 

2. An ink jet printing apparatus in accordance with claim 1 , wherein said control means (1 02) is adapted to control the 
40 ejection of ink from said plurality of ink jet heads (13, 130 in different printing steps on the basis of the same image 

data. 

3. An ink jet printing apparatus in accordance with claim 1 or 2, wherein said printing medium (3) contains a plurality 
of mutually distinct fibers each having different dyeing properties and said plurality of ink jet heads (13,1 3') adapted 

45 to eject a plurality of inks having the same tone but different composition in accordance with the composition of said 
printing medium (3), said plurality of inks being differentiated by comprising different dyes. 

4. An ink jet printing apparatus in accordance with claim 1 , 2 or 3, wherein said plurality of ink jet heads (13, 13 1 ) are 
arranged in a feed direction of the printing medium (3). 

50 

5. An ink jet printing apparatus in accordance with claim 4, further comprising fixing means (25) for fixing ink on said 
printing medium (3), wherein said fixing means (25) is arranged to fix on said recording medium (3) ink ejected from 
some of said plurality of ink jet heads (13) in a first printing step prior to ink of the same tone but different compo- 
sition being ejected by other ink jet heads (13*) of said plurality of ink jet heads as a further printing step. 

55 

6. An ink jet printing apparatus in accordance with any preceding claim, further comprising means (102) for varying 
the ratio of inks ejected from said plurality of ink jet heads (13, 13*) in said printing steps depending upon the ratio 
of the plurality of mutually distinct fibers in said printing medium (3). 
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7. An ink jet printing apparatus in accordance with claim 6. wherein said means for varying the ejection ratio of ink 
(102) is adapted to fix the proportion of inks ejected from said plurality of ink jet heads (13, 13% corresponding to 
fibers the proportion of which in the printing medium is less than or equal to a predetermined value. 

5 8. An ink jet printing apparatus in accordance with claim 6 or 7, wherein sad means for varying the ejection ratio of 
ink (102) is adapted to increase the proportion of inks corresponding to f toers the proportion of which in the printing 
medium is greater than or equal to a predetermined value. 

9. An ink jet printing apparatus in accordance with any preceding claim, wherein said control means (102) is adapted 
w to control the ejection of ink from said plurality of ink jet heads (13, 13*) in an order depending upon the composition 

of ink to be ejected from said ink jet heads (13, 13*). 

1 0. An ink jet printing apparatus in accordance with any of claims 6 to 9, wherein said plurality of ink jet heads (13,13*) 
are respectively adapted to eject ink containing disperse dye and ink containing reactive dye, and said control 

is means (102) is arranged to set the ejection ratio of the ink containing disperse dye to be lower than the proportion 
of the fiber corresponding to the disperse dye in the printing medium and is arranged to set the ejection ratio of ink 
containing reactive dye to be higher than the proportion of the fiber corresponding to the reactive dye in the printing 
medium. 

20 1 1. An ink jet printing apparatus in accordance with any preceding claim, wherein said plurality of ink jet heads (13, 13*) 
consists of a plurality of pairs of ink jet heads each adapted to eject inks of respectively the same tone and different 
compositions in different printing steps. 

1 2. An ink jet printing apparatus in accordance with claim 1 1 , wherein the order of ejection of ink from each pair of ink 
25 jet heads is determined in accordance with the difference in the composition of dyes in the inks. 

13. An ink jet printing apparatus in accordance with claim 11 or 12, further comprising print control means (102) for 
controlling the ejection of ink from said plurality of ink jet heads (13, 13') so that ink ejected from each of said pairs 
of ink jet heads is ejected to substantially the same position on said printing medium (3). 

30 

14. An ink jet printing apparatus in accordance with any one of claims 1 1 to 13, further comprising feed means (18) for 
feeding the printing medium (3) and scanning means (24) for moving said plurality of ink jet heads (13. 13*) in a 
direction different to the feeding direction of the printing medium (3), wherein said plurality of Inkjet heads (13, 13*} 
are arranged in the direction of feeding of said printing medium (3). 

35 

1 5. An ink jet printing apparatus in accordance with any of the preceding claims wherein each of said plurality of ink jet 
heads (13, 13') is adapted to use thermal energy to generate a bubble to cause ink ejection. 

16. A method for producing a printed product, said method comprising: 

40 

performing printing steps by using a plurality of ink jet heads (13, 13*) adapted to eject a plurality of inks having 
different compositions onto a printing medium, characterised by controlling the ejection of ink from said plural- 
ity of ink jet heads (1 3, 1 30 so that inks different in composition but having the same tone are ejected from said 
plurality of ink jet heads (13, 13") in different printing steps. 

45 

17. A method according to claim 16 which uses as the printing medium for forming the printed product a blended fibre 
cloth comprising fibres having different dyeing properties and using as the inks of different compositions but the 
same tone respective inks adapted to the dyeing properties of the different fibres. 

so 18. A method in accordance with claim 1 6 or 1 7, which further comprises fixing the ink on the printed printing medium. 

19. A method in accordance with claim 16, 17 or 18, which further comprises cutting said printed printing medium to a 
desired size. 

55 20. A method in accordance with claim 19, which further comprises sewing together cut printed printing medium. 
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PatentansprQche 

1 . Tintenstrahl-Druckgerat zum Ausfuhren des Drucks durch AusstoBen von Tinte auf ein Druckmedium (3) urtter Ver- 
wendung einer Vielzah! von TintenstrahlkOpfen (13, 13*). wobei die Vielzahl von TintenstrahlkOpfen (13, 13") ange- 

5 paBt ist, eine Vielzahl von Tinten mit unterschiedlichen Zusammensetzungen in verschiedenen Druckschritten 
auszustoBen, und das Tintenstrahl-Druckgerat 
gekennzeichnet ist, durch: 

• eine Steuereinrichtung (102) zum Steuern des AusstoBes der Tinte aus der Vielzahl von TintenstrahlkOpfen 
w (13, 13*), so daB Tinten unterschiedlicher Zusammensetzung mit demselben Ton aus der Vielzahl von Tinten- 

strahlkOpfen (13, 13*) in verschiedenen Druckschritten ausgestoBen werden. 

2. Tintenstrahl-Druckgerat gemaB Anspruch 1, wobei die Steuereinrichtung (102) angepaBt ist, den AusstoB der 
Tinte aus der Vielzahl von TintenstrahlkOpfen (13, 130 verschiedenen Druckschritten auf der Grundlage dersel- 

is ben Bilddaten zu steuern. 

3. Tintenstrahl-Druckgerat gemaB Anspruch 1 Oder 2, wobei das Druckmedium (3) eine Vielzahl von einander unter- 
schiedlichen Fasern mit jeweils unterschiedlichen Farbeeigenschaften aufweist und die Vielzahl von Tintenstrahl- 
kOpfen (13, 130 angepaBt ist, eine vielzahl von Tinten auszustoBen, die denselben Ton, doch unterschiedliche 

20 Zusammensetzung gemaB der Zusammensetzung des Druckmediums (3) aufweisen, wobei sich die Vielzahl von 
Tinten dadurch unterscheidet, daB sie verschiedene Farbstoffe aufweisen. 

4. Tintenstrahl-Druckgerat gemaB Anspruch 1 , 2 oder 3, wobei die Vielzahl von TintenstrahlkOpfen (13, 13') in einer 
Zufuhrrichtung des Druckmediums (3) angeordnet ist. 

25 

5. Tintenstrahl-Druckgerat gemaB Anspruch 4, das ferner eine Fixiereinrichtung (25) zum Fixieren der Tinte auf dem 
Druckmedium (3) aufweist, wobei die Fixiereinrichtung (25) angeordnet ist, die aus einigen der Vielzahl von Tinten- 
strahlkOpfen (13) in einem ersten Druckschrrtt vor dem AusstoBen von Tinte desselben Tons, aber unterschiedli- 
cher Zusammensetzung, die durch andere TintenstrahlkOpfe (13 1 ) der Vielzahl von TintenstrahlkOpfen in einem 

30 weiteren Druckschritt ausgestoBen ist, auf dem Aufzeichnungsmedium (3) zu fixieren. 

6. Tintenstrahl-Druckgerat gemaB einem der vorhergehenden Anspruche, das ferner eine Einrichtung (1 02) zum Ver- 
andern des Verhaitnisses der Tinten aufweist, die aus der Vielzahl von TintenstrahlkOpfen (13, 13') in den Druck- 
schritten ausgestoBen werden, in Abhangigkeit von dem Verhaitnis der Vielzahl von zueinander unterschiedlichen 

35 Fasern in dem Druckmedium (3). 

7. Tintenstrahl-Druckgerat gemaB Anspruch 6, wobei die Einrichtung zum Verandern des AusstoBverhaitnisses der 
Tinte (102) angepaBt ist, das Verhaitnis der Tinten, die aus der Vielzahl von TintenstrahlkOpfen (13, 13*) ausgesto- 
Ben werden, entsprechend den Fasern festzulegen, deren Verhaitnis in dem Druckmedium Meiner als oder gleich 

40 einem vorbestimmten Wert ist. 

8. Tintenstrahl-Druckgerat gemaB Anspruch 6 oder 7, wobei die Einrichtung zum Verandern des AusstoBverhaitnis- 
ses der Tinte (102) angepaBt ist, das Verhaitnis der Tinten entsprechend den Fasern zu erhohen, deren Verhaitnis 
in dem Druckmedium grOBer als oder gleich einem vorbestimmten Wert ist. 

45 

9. Tintenstrahl-Druckgerat gemaB einem der vorhergehenden Anspruche, wobei die Steuereinrichtung (102) ange- 
paBt ist, den AusstoB der Tinte aus der Vielzahl von TintenstrahlkOpfen (13, 13 1 ) in einer Reihenfolge in Abhangig- 
keit von der Zusammensetzung der Tinte zu steuern, die aus den TintenstrahlkOpfen (13, 13*) auszustoBen wird. 

so 10. Tintenstrahl-Druckgerat gemaB einem der AnsprOche 6 bis 9, wobei die Vielzahl von TintenstrahlkOpfen (13, 13') 
jeweils angepaBt ist, die Tinte auszustoBen, welche Dispersionsfarbstoff aufweist, und Tinte, welche Reaktions- 
farbstoff aufweist, und die Steuereinrichtung (102) angeordnet ist, das AusstoBverhaitnis der Tinte, die den Disper- 
. sionsfarbstoff enthait, Weiner als das Verhaitnis der Faser einzustellen, entsprechend dem Dispersionsfarbstoff in 
dem Druckmedium, und angeordnet ist, urn das AusstoBverhaitnis der Tinte, die den Reaktionsfarbstoff enthait, 

55 grOBer als das Verhaitnis der Faser, entsprechend dem Reaktionsfarbstoff in dem Druckmedium, einzustellen. 

11. Tintenstrahl-Druckgerat gemaB einem der vorhergehenden Anspruche, wobei die Vielzahl von TintenstrahlkOpfen 
(13, 13 1 ) eine Vielzahl von Paaren von TintenstrahlkOpfen aufweist, die jeweils angepaBt sind, Tinten jeweils des- 
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selben Tons und mrt unterschiedlichen Zusammensetzungen in verschiedenen Druckschritten auszustoBen. 

1 2. Tlntenstrahl-Druckgerat gemaB Anspruch 1 1 , wobei die Reihenfolge des AusstoBes der Time aus jedem Paar von 
TintenstrahlkOpfen gemaB dem Unterschied in der Zusammensetzung der Farbstoffe in den Tinten bestimmt ist 

5 

13. Tlntenstrahl-Druckgerat gemaB Anspruch 11 Oder 12, das ferner eine Drucksteuereinrichtung (102) zum Steuern 
des AusstoBes der Tinte aus der Vielzahl von TintenstrahlkOpfen (13, 13*) aufweist, so daB die aus jedem der 
Paare von TintenstrahlkOpfen ausgestoSene Tinte in im wesentlichen dieselbe Position auf dem Druckmedium (3) 
ausgestoBen wind. 

10 

14. Tirrtenstrahl-Druckgerat gemaB einem der AnsprQche 1 1 bis 13, das ferner eine ZufOhreinrichtung (18) zum ZufOh- 
ren des Druckmediums (3) und eine Abtasteinrichtung (24) zum Bewegen der Vielzahl von TintenstrahlkOpfen (13, 
13*) in eine Richtung, die sich von der Zufuhrrichtung des Druckmediums (3) unterscheidet, aufweist, wobei die 
Vielzahl der TintenstrahlkOpfe (13, 13*) in der Zufuhrrichtung des Druckmediums (3) angeordnet ist. 

75 

15. Tintenstrahl-Druckgerat gemaB einem der vorhergehenden AnsprQche, wobei jeder der Vielzahl von Tintenstrahl- 
k6pfen (13. 13 1 ) angepaBt ist, Warmeenergie zu verwenden, urn eine Blase zu erzeugen und den TintenausstoB 
zu veranlassen. 

20 16. Verfahren zur Herstellung eines bedruckten Produkts, wobei das Verfahren aufweist: 

Ausfuhren von Druckschritten unter Verwendung einer Vielzahl von TintenstrahlkOpfen (13, 13*), die angepaBt 
sind, eine Vielzahl von Tinten mit unterschiedlichen Zusammensetzungen auf ein Druckmedium auszustoBen, 
gekennzeichnet durcti Steuern des TintenausstoBes aus der Vielzahl von TintenstrahlkOpfen (13, 13% so 
25 daB Tinten unterschiedlicher Zusammensetzung, aber mit demselben Ton, aus der Vielzahl von Tintenstrahl- 

kOpfen (13, 13") in verschiedenen Druckschritten ausgestoBen werden. 

17. Verfahren gemaB Anspruch 1 6, welches als das Druckmedium zur Herstellung des bedruckten Produkts ein Misch- 
fasergewebe verwendet, das Fasern mit unterschiedlichen Farbeeigenschaften aufweist, und als die Tinten mit 

30 unterschiedlichen Zusammensetzungen, aber demselben Ton, jeweils Tinten verwendet, die an die Farbeeigen- 
schaften der unterschiedlichen Fasern angepaBt sind. 

18. Verfahren gemaB Anspruch 16 oder 17, welches ferner das Fixieren der Tinte auf dem bedruckten Druckmedium 
aufweist. 

35 

19. Verfahren gemaB Anspruch 16, 17 oder 18, welches ferner das Schneiden des bedruckten Druckmediums in eine 
gewunschte GrOBe aufweist. 

20. Verfahren gemaB Anspruch 19, welches ferner das Nahen des geschnittenen und bedruckten Druckmediums auf- 
40 weist. 

Revendications 

1. Appareil d'impression a jet d'encre pour effectuer une impression en 6jectant de I'encre sur un support d'impres- 
45 sion (3) au moyend'une plurality det§tes a jet d'encre (13, 13*), ladite plurality det§tes k jet d'encre (13, 13') 6tant 

adaptee a 6jecter une plurality d'encres ayant differentes compositions lors de difterentes stapes dlmpression, 
ledit appareil d'impression a jet d'encre 6tant caract6ris6 par : 

des moyens de commande (102) pour commander Injection d'encre a partir de ladite plurality de tetes a jet 
so d'encre (13, 13*) de fa$on que des encres de composition diff6rente mais ayant la m§me nuance soient 6jec- 

t6es par ladite plurality de tfites a jet d'encre (1 3, 1 3') lors d'6tapes d'impression differentes. 

2. Appareil d'impression a jet d'encre selon la revendication 1, dans lequel lesd'rts moyens de commande (102) sont 
adaptas a commander l'6jection d'encre a partir de ladite plurality de t§tes a jet d'encre (1 3, 1 3") lors de diff6rentes 

55 6tapes dlmpression sur la base des mfimes donn6es dlmages. 

3. Appareil d'impression a jet d'encre selon la revendication 1 ou 2, dans lequel ledit support d'impression (3) contient 
une plurality de fibres mutuellement distinctes ayant chacune des propri6t§s de coloration diff 6rentes et ladite plu- 
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ralite de tetes k jet d'encre (13. 13") est congue pour ejecter une plurality d'encres ayant la m§me nuance mais une 
composition diff6rente en conform^ avec la composition dudit support dlmpression (3), ladrte plurality d' encres 
gtant differences par le fait qu'elles comprennent des colorants difterents. 

5 4. Appareil dlmpression k jet d'encre selon la revencfication 1 , 2 ou 3, dans lequel ladite plurality de t§tes k jet d'encre 
(13, 13 1 ) sort agencies dans une direction d'entratnement du support dlmpression (3). 

5. Appareil dlmpression k jet d'encre selon la revendication 4, comprenant en outre des moyens de f ixage (25) pour 
fixer de I'encre sur ledrt support dlmpression (3), dans lequel lesdits moyens de f ixage (25) sont congus pour fixer 
10 sur ledit support dlmpression (3) une encre ejectee par certaines de ladite plurality de tetes k jet d'encre (13) lors 
d'une premiere etape dlmpression avant que de I'encre ayant la m&me nuance mais une composition diff6rente ne 
sort ejectee par d'autres tetes k jet d'encre (13") de ladite plurality de tetes k jet d'encre en tant qu'etape dlmpres- 
sion supplemental. 

15 6. Appareil dlrrpression k jet d'encre selon I'une quelconque des revendications pr6c6dentes, comprenant en outre 
des moyens (102) pour faire varier le rapport d'encres ejectees par ladite plurality de t§tes k jet d'encre (13, 13*) 
lors desdites etapes dlmpression selon le rapport de la plurality de fibres mutuellement distinctes dans ledit sup- 
port cf impression (3). 

20 7. Appareil dlmpression k jet d'encre selon la revendication 6, dans lequel lesdits moyens destines k faire varier le 
rapport dejection d'encre (102) sont congus pour fixer la proportion d'encres 6ject6es par ladite plurality de tetes 
k jet d'encre (1 3, 1 3*), en correspondance avec des fibres dont la proportion dans le support dlmpression est inf 6- 
rieure ou egale k une valeur pr£d6termin£e. 

25 8. Appareil dlmpression k jet d'encre selon la revendication 6 ou 7, dans lequel lesdits moyens destines k faire varier 
le rapport dejection d'encre (102) sont congus pour augmenter la proportion d'encres en correspondance avec des 
fibres dont la proportion dans le support dlmpression est sup6rieure ou egale k une valeur pr6d6termin6e. 

9. Appareil dlmpression k jet d'encre selon I'une quelconque des revendications prgcedentes, dans lequel lesdits 
30 moyens de command e (102) sont congus pour commander rejection d'encre par ladite plurality de t§tes k jet 

d'encre (13, 13*) dans un ordre qui depend de la composition de I'encre devant Stre ejectee par lesdites tetes k jet 
d'encre (13, 13 1 ). 

10. Appareil dlmpression k jet d'encre selon I'une quelconque des revendications 6 k 9, dans lequel ladite plurality de 
35 tetes k jet d'encre (13, 13') sont respectivement congues pour ejecter une encre contenant un colorant disperse et 

une encre contenant un colorant reactif, et lesdits moyens de commande (102) sont congus pour r6gler le rapport 
dejection de I'encre contenant le colorant disperse af in qu'il soit inf6rieur k la proportion de la f tore qui correspond 
au colorant disperse dans le support dlmpression et sont congus pour rggler le rapport dejection de i'encre conte- 
nant le colorant reactif af in qu'il soit supSrieur k la proportion de la fibre correspondarrt au colorant reactif dans le 
40 support dlmpression. 

1 1 . Appareil dlmpression k jet d'encre selon I'une quelconque des revendications prec6derrtes, dans lequel ladite plu- 
rality de t§tes k jet d'encre (13, 13*) est constitute d'une plurality de paires de tetes k jet d'encre. chacune congue 
pour ejecter des encres ayant respectivement la m§me nuance et des compositions differentes lors d'etapes 

45 dlmpression differentes. 

12. Appareil dlmpression k jet d'encre selon la revendication 11. dans lequel I'ordre dejection de I'encre par chaque 
paire de tetes k jet d'encre est determine en fonction de la difference de composition des colorants dans les encres. 

so 13. Appareil dlmpression k jet d'encre selon la revendication 11 ou 12, comprenant en outre des moyens de com- 
mande dlmpression (102) pour commander rejection d'encre par ladite pluralrte de tetes k jet d'encre (13. 13*) de 
fagon que I'encre ejectee par chacune desdites paires de t§tes k jet d'encre soit ejectee sensiblement k la m£me 
position sur ledit support dlmpression (3). 

55 14. Appareil dlmpression k jet d'encre selon I'une quelconque des revendications 11 & 13, comprenant en outre des 
moyens d'entratnement (1 8) pour entratner le support dlmpression (3) et des moyens de balayage (24) pour depla- 
cer ladite plurality de t§tes k jet d'encre (13, 13') dans une direction different e de la direction d'entratnement du 
support dlmpression (3), dans lequel ladite pluralrte de tetes k jet d'encre (13,13*) sont agencees dans une direc- 
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tion d'entraTnement dudit support d'impression (3). 

15. Appareil d'impression k jet d'encre selon Tune quelcortque des revendications pr6c6dentes, dans lequel chacune 
de ladite plurality de t§tes & jet d'encre (1 3, 1 3*) est congue pour utifiser de I'Gnergie thermique af in de g6n 6rer une 

5 bulle pour provoquer une Ejection d'encre. 

16. Proc&te pour produire un produrt irrtprim6, ledit proc6d6 comprenant : 

la realisation d'etapes d'impression en utilisant une plural rt§ de tetes d jet d'encre (1 3, 1 3) congues pour 6jec- 
w ter une plurality d'encres ayant des compositions diff 6rentes sur un support d'impression, caract6ris6 par le fait 

que Ton commande Injection d'encre par ladite plurality de t&tes & jet d'encre (1 3, 13*) de fagon que des encres 
de composition differente mais ayant la m§me nuance soient 6ject6es par ladite plurality de tfctes k jet d'encre 
(13, 13*) lors d'6tapes d'impression differentes. 

is 1 7. Proc&te selon la revendication 1 6, qui utilise comme support d'impression pour former le produit imprim§ un tissu 
de fibres m6iang6es, comprenant des fibres ayant des propri£t£s de coloration difterentes et qui utilise en tant 
qu'encres de compositions differentes mais de m§me nuance des encres respectives adaptees aux propri6t6s de 
coloration des diff 6rentes fibres. 

20 18. Proc&te selon la revendication 16 ou 17, comprenant en outre le fixage de I'encre sur le support d'impression 
imprim6. 

19. Proc6d6 selon la revendication 16, 17 ou 18, comprenant en outre le d6coupage dudit support d'impression 
imprime selon une taille souhaitee. 

25 

20. Proc6d6 selon la revendication 19, comprenant en outre I'assemblage entre eux des supports d'impression impri- 
mis d6coup6s. 
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FIG. 2 
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